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29. A STUDYONTHE EFFECTSOF CERTAIN ABIOTIC FACTORS
ON THE ACTIVITY OF MYLLOCERUSLAETIV IRENS

NABL. (COLEOPTERA: CURCULIONIDAE)

Introduction

Myllocerus laetivirens is a very serious pest

of trees and plants. Its ecology has not been

studied so far. An attempt has been made here

to find out the correlation between the

yearly activity of this beetle with certain

abiotic factors at Pilani (Rajasthan).

Material and Methods

The beetle was caught with the help of

Pilani type light trap (Kundu et al. 1961)

operated daily for two years (1976-1977) from

dusk to dawn at Pilani (Pilani is on the North-

eastern side of Jhunjhunu District of Shekha-

wati region in semi-arid zone of Rajasthan,

India, Its geographic position is 28°20'N

latitude and 75°35'E longitude and 330 msl.)

The dependent factor, i.e. the yearly activity

of M. laetivirens has been correlated with the

various independent abiotic factors, i.e. 8.30

A.M. relative humidity, 5.30 P.M. relative

humidity, minimum temperature, maximum
temperature, mean temperature and rainfall.

In order to achieve this, regression analysis,

partial regression analysis, multiple regression

analysis and Beta coefficient analysis has been

conducted.

The numbers of all the captures of M.
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laetivirens have been converted to log values

from which all mathematical calculations have

been done (Williams 1937). Five day

means of the log values of the capture have

been used for the purpose of calculations

(Chand 1979). Since the value of log of zero

is minus infinity, one has been added to all

catches before taking their log values (Williams

1939).

Results

The various regression equations obtained on

M. laetivirens due to the effect of eight various

abiotic factors for the period January to Dec-

ember [both years (1976-1977) taken together]

are given below:

i) Soil moisture Y = 0. 1736X + 0.0930:

(r - 0.7373, P<0.001)

ii) 8.30 A.M. rela-

tive humidity Y = 0.0260X - 1 .4572:

(r = 0.5575, P<0.001)

iii) 5.30 P.M. rela-

tive humidity Ygg 0 . 0230X - 0 . 5700

:

(r = 0.6192, PC0.001)
iv) Mean relative

humidity Y = 0.0261X - 1 .0821

:

(r - 0.6109, PC0.001)
v) Maximum

temperature

vi) Minimum
temperature

vii) Mean
temperature

viii) Rainfall

Y = j0.0166X-0.1181:

(r = 0.1312, P<0.01)

Y = 0.0507X- 0.4274:

(r = 0.5362, P<0.001)

Y - 0.0427X -0.6286:

(r = 0.3784, P<0.001)

Y - 0.0984X + 0.2505:

(r = 0.5479, P<0.001)

is as below:

Soil moisture (%)
8.30 A.M. relative humidity

5.30 P.M. relative humidity

Mean relative humidity

Maximum temperature

Minimum temperature

Mean temperature

Rainfall

- 1.71%
= 11.57%
- 13.08%
= 11.53%
= 18. 13°C

= 5.93°C

= 7.04°C

= 3 . 05 mm
The values of partial correlation coefficients

of log catch on various climatic factors are

given in Table 1.

Multiple regression equation derived is given

below:

Y = 0.5547 + 0. 1366X, + 0.0060X 2 + 0.0014X.

- 0.0638X 4 + 0.0763X-; - 0.0550X 6 :

(r = 0.8466, P<0.001)

The Beta regression coefficient values due to

the various climatic factors are:

Soil moisture (%) =0.5713

8.30 A.M. relative humidity (%) = 0.1300

5.30 P.M. relative humidity (%) = 0.0396

Maximum temperature =-0.5038

Minimum temperature = 0.8068

Rainfall =-0.3066

Based upon the multiple regression analysis

technique, the level of increase required in a

particular parameter in order to double the

catch of this beetle, keeping all other para-

meters constant at that time are given below:

Soil moisture (%) = 2.20

8.30 A.M. relative humidity (%) = 50.16

5.30 P.M. relative humidity (%) = 215.00

Maximum temperature (°C) = -4.71

Minimum temperature (°C) = 3.94

Rainfall (mm) = -5.47

Discussion

The extent of increase or decrease in various

climatic factors required to double the catch

Based upon the values of simple correlation

coefficients, it is evident that the highest value

is obtained due to soil moisture (=0.7373)
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followed by 5.30 P.M. relative humidity

(r = 0.6192), mean relative humidity (r =

0.6109), 8.30 A.M. relative humidity

(r- 0.5575); rainfall (r = 0.5479); minimum

temperature (r = 0.5362), mean temperature

(r = 0.3784) and maximum temperature (r =

0.1312). All, except maximum temperature,

are significant at P<0.001 level. Further the

most influential value of regression coefficient

is obtained on soil moisture (0.1736).

It is observed that the minimum level of

increase required in a certain parameter in

order to evoke a response in the log catch of

M. laetivirens to double itself, is found in case

of soil moisture (1.71%) followed by rainfall

(3.05 mm) and minimum temperature (5.93°C).

So, according to the results of simple regres-

sion analysis it seems that soil moisture, rain-

fall and minimum temperature are more

influential in that order. Also, the relative

humidity parameters exercise almost

equal influence role. However, minimum tem-

perature seems to play an insignificant role in

determining the log catch of M. laetivirens

(r = 0.1312, P<0.01).

The salient feature of partial regression

analysis is that soil moisture in fact, derives its

influence indirectly from rainfall and acts most

positively on the log catch (Table 1). On the

contrary, rainfall itself seems to acquire a

negative role individually; obviously soils get

water only if rains are there.

The coefficient of multiple correlation is

0.8466 which is significant at P<0.001 level,

thus 75% variability in the log catch is asso-

ciated for by a linear combination of soil mois-

ture (Xi), 8.30 A.M. relative humidity X2 ,

5.30 P.M. relative humidity X3 , minimum
temperature X4 , maximum temperature X5 and

rainfall XG , according to the following regres-

sion:

Y = 0.5547 +0.1366Xi +0.0060X 2 + 0.0014X*
- 0.6384X 4 + 0.0763X 5 - 0.0550X C
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which may be interpreted to mean that esti-

mated log catch increases or decreases by a

value equal to the net regression coefficients

of the respective climatic factors as shown in

the equation.

From the absolute values of Beta coefficients

it is apparent that the order of relative im-

portance of the different climatic factors is as

follows

:

Soil moisture (0.5713), Minimum tempera-

ture (0.8068), 8.30 A.M. relative humidity,

5.30 P.M. relative humidity, and negative

values are obtained on maximum temperature
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(-0.5038) and rainfall (-0.3066).

From the above account it is clear that soil

moisture and minimum temperature are the

two most influential climatic factors in deter-

mining the log catch of M. laetivirehs, and

maximum temperature and rainfall tend to

play a negative role whereas the abiotic

factors considered are insignificant.
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30. DEVELOPMENTALBEHAVIOUROF ALATE AND APTEROUSFORMSOF
MYZUSPERSICAE (SULZER) ON ROCKETSALAD IN PUNJAB1

Introduction

Myzus persicae (Sulzer) has been reported

to cause injury of economic significance on

1 A part of the Thesis of the junior author approv-

ed for M.Sc. (Entomology) degree of Punjab Agri-

cultural University, Ludhiana, in 1984.

rocket salad ( Eruca sativa Linn.) in Punjab

(Sandhu e tal. 1981). The pest is cosmopo-

litan in distribution (David 1957). In India

it has been reported from all the states (Ghosh

1974, Verma and Misra 1975, Verma 1977).

The insect is polyphagous in nature and has

been reported to feed on 221 different hosts
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